Unmasking atrial repolarization to assess alternans, spatiotemporal heterogeneity, and susceptibility to atrial fibrillation.
Detection of atrial repolarization waves free of far-field signal contamination by ventricular activation would allow investigation of atrial electrophysiology and factors that influence susceptibility to atrial tachycardia and atrial fibrillation (AF). The purpose of this study was to identify means for high-resolution intracardiac recording of atrial repolarization (Ta) waves using standard clinical electrocatheters and to assess fundamental electrophysiologic properties relevant to AF risk. In alpha-chloralose anesthetized Yorkshire pigs, we studied effects of vagus nerve stimulation (VNS) on PTa and QT intervals and effects of acute atrial ischemia or administration of intrapericardial acetylcholine followed by intravenous epinephrine on susceptibility to AF. Electrocatheters with closely spaced (1-mm) electrode pairs yielded high-resolution tracings of atrial repolarization waves. These recordings permitted detection of differential effects of right or left VNS, which shortened atrial PTa interval by 30% vs. 21% (P <.01) and lengthened QT interval by 1.5% vs. 9%, respectively (P < .05). During atrial ischemia, STa segments were elevated 3.4-fold (P < .01), and the threshold for inducing AF was reduced 3.1-fold (P = .004). Ischemia amplified atrial T-wave alternans (TWAa) and spatiotemporal heterogeneity (TWHa) by 23- and 13-fold, respectively, in inverse correlation to AF threshold (r = 0.74, P <.01; r = 0.61, P = .03). TWAa and TWHa increased by 4.5- and 2-fold shortly before autonomically triggered atrial premature beats and AF. This study used standard electrocatheters to demonstrate that TWAa and TWHa analysis provides means to assess vulnerability to AF without provocative electrical stimuli. These parameters could be evaluated in the clinical electrophysiology laboratory to determine risk for this prevalent arrhythmia and efficacy of contemporary and new agents.